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(54) Wiper device for vehicle 

(57) A wiper device (1) for a vehicle disclosed 
herein is provided with a wiper motor (6), a wiper pivot 
(4) connected to the wiper motor (6), and a load absorp- 
tion portion for absorbing a load by moving the wiper 
pivot (4) to an inner side of a vehicle body (16) when a 
load having a value equal to or more than a predeter- 
mined value acts on the wiper pivot (4). In this case, the 
wiper pivot (4) can rotate around the pivot axis thereof 
by using a drive force from the wiper motor (6), and the 

FIG.l 



wiper pivot (4) extends so as to project toward an outer 
side of the vehicle body (16). In accordance with the 
structure mentioned above, when the load downward 
due to a collision or the like acts on the rear distal por- 
tion of the hood member (16) corresponding to the 
engine hood, a deformation of the rear distal portion of 
the hood member (16) toward the lower side is substan- 
tially made free by means of the wiper pivot (4). 
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Description 

BACKGROUND OF THE INVENTION 

[0001 ] The present invention relates to a wiper device 5 
for a vehicle, and particularly to a wiper device for a 
vehicle preferably usable for a vehicle of a so-called 
concealed wiper type in which an upper portion of its 
wiper unit is covered with a rear distal portion of an 
engine hood of the vehicle. 

[0002] In the vehicle of the concealed wiper type, the 
rear distal portion of the engine hood extends near a 
lower side portion of a front window panel, thereby cov- 
ering the upper portion of the wiper unit. 
[0003] However, in such a structure, since the rear dis- 
tal portion of the engine hood becomes close to the 
upper end portion of a wiper pivot of the wiper unit, the 
rear distal portion of the engine hood is brought into 
contact with the wiper pivot when the force such a 
impact acts on the rear distal portion of the engine hood 
along the direction from the upper side to the lower side 
of the vehicle body at a time of a collision of the vehicle 
or the like, so that the engine hood tends to be pre- 
vented from deforming downward. That is, this restric- 
tion of the deformation corresponds to a restricting 
condition in the case of desiring to increase an absorp- 
tion amount of a collision energy. 

SUMMARY OF THE INVENTION 

[0004] An object of the present invention is to provide 
a wiper device for a vehicle which be able to improve an 
absorption characteristic of a collision energy without 
substantially restricting a deformation of a rear distal 
portion of a engine hood to a lower side of a vehicle 
body by a wiper pivot when a load due to a collision or 
the like acts on the rear distal portion of the engine hood 
from an upper side of the vehicle body (corresponding 
to an outer side of the vehicle body) to a lower side of 
the vehicle body (corresponding to an inner side of the 
vehicle body). 

[0005] Accordingly, the wiper device for a vehicle in 
accordance with the present invention is provided with a 
wiper motor, a wiper pivot connected to the wiper motor, 
and a load absorption portion for absorbing a load by 
moving the wiper pivot to an inner side of the vehicle 
body when a load having a value equal to or more than 
a predetermined value acts on the wiper pivot. 
[0006] In this case, the wiper pivot can rotate around 
the pivot axis thereof by using a drive force from the 
wiper motor, and the wiper pivot extends so as to project 
toward an outer side of the vehicle body. 
[0007] In accordance with the structure mentioned 
above, particularly speaking, when the load due to a 
collision or the iike acts on the rear distal portion of the 
hood member typically corresponding to the engine 
hood from the outer side of the vehicle to the inner side 
thereof, and more particularly, from the upper side of the 



vehicle body to the lower side thereof, a deformation of 
the rear distal portion of the hood member toward the 
lower side of the vehicle body is substantially made free 
by use of the wiper pivot movable to the inner side of the 
vehicle body, thereby improving the absorption charac- 
teristic for the collision energy. 

[0008] In this case, the wiper pivot is covered with the 
hood member in the outer side of the vehicle, particu- 
larly in the upper side thereof, and the load due to the 
collision or the like acts on the wiper pivot through the 
hood member. 

[0009] Particularly speaking, in the wiper device for a 
vehicle in accordance with the present invention, the 
wiper pivot is provided on a wiper frame fixed to the 
vehicle body in each of a right side and a left side of the 
vehicle body, and a portion between the wiper frame 
corresponding to the wiper pivot disposed in the left side 
of the vehicle body and the wiper frame corresponding 
to the wiper pivot disposed in the right side of the vehi- 
cle body is preferably connected by a connection pipe. 
[0010] Then, in the case mentioned above, the load 
absorption portion includes a wiper frame correspond- 
ing to the wiper pivot disposed in the left side of the vehi- 
cle body, a wiper frame corresponding to the wiper pivot 
disposed in the right side of the vehicle body and the 
connection pipe, and is structured such as to deform a 
joining portion between the wiper frame corresponding 
to the wiper. pivot on which the load due to a collision or 
the like having a value equal to or more than a predeter- 
mined value acts and the connection pipe so as to move 
the wiper pivot to the inner side of the vehicle body, par- 
ticularly to the lower side thereof, thereby absorbing the 
load, when the load acts on the wiper pivot. 
[0011] In accordance with the structure mentioned 
above, the wiper pivot can make a deformation of the 
rear distal portion of the engine hood toward the lower 
side free by entering downward to the lower side of the 
vehicle body together with the wiper frame and 
increases the collapsing deformation stroke of the rear 
distal portion of the engine hood, thereby improving the 
absorption characteristic for the collision energy. 
[0012] Further, in the wiper device for a vehicle in 
accordance with the present invention, the structure can 
be made such that the wiper pivot is fixed to the vehicle 
body through a bracket, and the load absorption portion 
includes a bracket and deforms the bracket when a load 
having a value equal to or more than a predetermined 
value acts on the wiper pivot, so as to move the wiper 
pivot to the inner side of the vehicle body, particularly to 
the lower side thereof, thereby absorbing the load. 
[0013] In accordance with the structure mentioned 
above, when the load having a value equal to or more 
than the predetermined value acts on the wiper pivot in 
a direction of the pivot axis, the bracket fastening and 
fixing the distal portion of the wiper frame is collapsed, 
for example, from an easily bending portion, so that the 
wiper pivot enters downward to the lower side together 
with the wiper frame so as to make a deformation of the 
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rear distal portion of the engine hood to the lower side 
free, thereby increasing the collapsing deformation 
stroke of the rear distal portion of the engine hood. Fur- 
ther, since an absorption of the collision energy can be 
performed by the collapsing deformation of the bracket, 5 
the absorption characteristic of the collision energy can 
be improved. 

[0014] Further, in the wiper device for a vehicle in 
accordance with the present invention, the structure can 
be made such that the wiper pivot is fixed to the vehicle 
body through the bracket and a washer provided in the 
bracket, and the load absorption portion includes the 
washer and deforms the washer when a load having a 
value equal to or more than a predetermined value acts 
on the wiper pivot, so as to move the wiper pivot to the 
inner side of the vehicle body, particularly to the lower 
side thereof, thereby absorbing the load. 
[0015] In accordance with the structure mentioned 
above, when the load having a value equal to or more 
than the predetermined value acts on the wiper pivot in 
a direction of the pivot axis, the washer interposed in the 
fastening portion between the distal portion of the wiper 
frame and the bracket is deformed in a collapsing man- 
ner, for example, from an easily bending portion of the 
washer, so that the wiper pivot enters downward to the 
lower side together with the wiper frame so as to make 
a deformation of the rear distal portion of the engine 
hood to-the lower side free, thereby. increasing the col-, 
lapsing deformation stroke of the rear distal portion of 
the engine hood. Further, since an absorption of the col- 
lision energy can be performed by the collapsing defor- 
mation of the washer, the absorption characteristic of 
the collision energy can be improved. 
[001 6] Still further, in the wiper device for a vehicle in 
accordance with the present invention, the wiper pivot is 
mounted to a pivot holder fixed to the vehicle body, and 
the load absorption portion is preferably structured such 
as to relatively move the wiper pivot and the pivot holder 
when a load having a value equal to or more than a pre- 
determined value acts on the wiper pivot, so as to move 
the wiper pivot to the inner side of the vehicle body, par- 
ticularly to the lower side thereof, thereby absorbing the 
load. 

[0017] Also in accordance with the structure men- 
tioned above, the wiper pivot moves in the direction of 
the pivot axis to be released from the pivot holder, and 
enters downward to the inner side of the vehicle body, 
particularly to the lower side so as to make a deforma- 
tion of the rear distal portion of the engine hood to the 
lower side free, thereby increasing the collapsing defor- 
mation stroke of the rear distal portion of the engine 
hood and further increasing the absorption characteris- 
tic of the collision energy. 

[0018] More particularly speaking, the wiper pivot can 
be structured such as to include a first pivot mounted to 
the pivot holder and a second pivot detachably con- 
nected the first pivot, and the structure can be made 
such that when the load having a value equal to or more 



than a predetermined value acts on the wiper pivot, the 
second pivot is released from the first pivot while being 
slid along the first pivot, thereby absorbing the load. 
[001 9] Further, in the case of employing the structure 
mentioned above, more particularly, it is preferable that 
the load absorption portion is structured such as to 
include a combination between a projection of the first 
pivot and a concave portion of the second pivot with 
which it engages, a combination between a tooth por- 
tion of the first pivot and a tooth portion of the second 
pivot with which it engages, or a combination between a 
tapered internal surface of the first pivot in which a por- 
tion close to the inner side of the vehicle body, i.e., the 
lower side thereof has a large diameter and a tapered 
external surface of the second pivot corresponding to 
the internal surface and connected with it in a press fit- 
ting manner. 

[0020] Also in these structures, a sufficient collapsing 
deformation stroke can be secured while absorbing the 
collision energy by sliding the first pivot and the second 
pivot or canceling the engagement between the first 
pivot and the second pivot and the press fitting connec- 
tion therebetween. 

[0021 ] Further, as a structure in which the wiper pivot 
and the pivot holder can be relatively moved without 
separating the wiper pivot into the first pivot and the sec- 
ond pivot so as to form the load absorption portion, 
there are .exemplified a structure in which the pivot 
holder and the groove portion of the wiper pivot are 
engaged with each other by a bracket piece, a combina- 
tion between a spring piece provided in the pivot holder 
and exerting an urging force toward the wiper pivot and 
a taper portion of the wiper pivot engaging with the 
spring piece of the pivot holder, a structure in which the 
pivot holder and the groove portion of the wiper pivot are 
engaged with each other by an engaging piece having 
an easily breaking portion, or a structure in which the 
pivot holder and the groove portion of the wiper pivot are 
engaged with each other by using a first engaging piece 
and a second engaging piece. 

[0022] Also in accordance with these structures, a suf- 
ficient collapsing stroke can be secured while absorbing 
the collision energy by slidably moving the wiper pivot 
from the pivot holder or canceling an engagement of the 
bracket piece or the like. 

[0023] In the same manner, as a structure in which the 
wiper pivot and the pivot holder can be relatively moved 
without separating the wiper pivot into the first pivot and 
the second pivot so as to form the load absorption por- 
tion, there are exemplified a structure in which an 
engaging piece disposed between the pivot holder and 
the wiper pivot and a flange portion of the pivot holder 
are engaged with each other, a structure in which an 
engaging piece disposed between the pivot holder and 
the wiper pivot and a bush portion of the pivot holder are 
engaged with each other, or a structure in which a pro- 
jection of the wiper pivot and a groove portion of the 
pivot holder are engaged with each other. 
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[0024] Further, in the wiper device for a vehicle in 
accordance with the present invention, the structure can 
be made such that the wiper pivot is mounted to the 
pivot holder fixed to the vehicle body, and the load 
absorption portion relatively moves the pivot holder and 
the vehicle body when a load having a value equal to or 
more than a predetermined value acts on the wiper 
pivot, so as to move the wiper pivot to the inner side of 
the vehicle body, particularly to the lower side thereof, 
thereby absorbing the load. 

[0025] Also in accordance with the structure men- 
tioned above, the wiper pivot can move in the direction 
of the pivot axis so as to be released from the vehicle 
body, and enters downward to the inner side of the vehi- 
cle body, particularly to the lower side thereof, so as to 
make a deformation of the rear end of the engine hood 
to the lower side free, thereby increasing the collapsing 
deformation stroke of the rear distal portion of the 
engine hood and improving the absorption characteris- 
tic for the collision energy. 

[0026] More particularly speaking, in a structure in 
which the pivot holder is mounted to the vehicle body by 
a bolt and a nut, there are exemplified a structure of 
deforming a bolt mounting hole of the pivot holder, a 
structure of shearing a shear pin engaging the pivot 
holder with the bolt, or a structure in which a nut or a 
push nut is deformed or destroyed, so that a sufficient 

collapsing deformation stroke can be secured. while 

absorbing the collision energy. 

[0027] Further, in the structure in which the pivot 
holder is mounted to the vehicle body by a clip in place 
of the bolt and the nut, a sufficient collapsing deforma- 
tion stroke can be secured while absorbing the collision 
energy in accordance that the clip is deformed or 
destroyed. 

[0028] Still further, in the wiper device for a vehicle in 
accordance with the present invention, the wiper pivot is 
mounted to the pivot holder fixed to the vehicle body 
through a fixing portion using the bolt and the nut, and 
the load absorption portion includes a breaking portion 
provided in the pivot holder between the fixing portion 
and the wiper pivot and can be structured such as to 
break the pivot holder at the breaking portion when a 
load having a value equal to or more than a predeter- 
mined value acts on the wiper pivot, so as to move the 
wiper pivot to the inner side of the vehicle body, i.e., to 
the lower side thereof, thereby absorbing the load. 
[0029] Also in accordance with the structure men- 
tioned above, the wiper pivot can move in the direction 
of the pivot axis so as to be released from the vehicle 
body and enters downward to the inner side of the vehi- 
cle body, particularly to the lower side thereof, so as to 
make a deformation of the rear distal portion of the 
engine hood toward the lower side free, thereby 
increasing the collapsing deformation stroke of the rear 
distal portion of the engine hood and improving the 
absorption characteristic of the collision energy. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0030] 

5 Fig. 1 is a perspective view which shows a wiper 

unit of a wiper device for a vehicle in accordance 
with a first embodiment of the present invention; 
Fig. 2 is a bottom view which shows a connecting 
portion between a wiper frame and a connection 

io pipe in accordance with the first embodiment of the 
present invention; 

Fig. 3 is a cross sectional view which shows a join- 
ing portion between the wiper frame and a bracket 
in accordance with the first embodiment of the 

15 present invention; 

Fig. 4 is a cross sectional view which shows a join- 
ing portion between a wiper frame and a bracket in 
accordance with a second embodiment of the 
present invention; 

20 Fig. 5 is a cross sectional view which shows a join- 
ing portion between a wiper frame and a bracket in 
accordance with a third embodiment of the present 
invention; 

Fig. 6 is a cross sectional view which shows a state 
25 of mounting a pivot holder of a wiper unit to a vehi- 
cle body in accordance with a fourth embodiment of 
the present invention; 

__Fig. 7 is _a perspective view of the wiper pivot in 
accordance with the fourth embodiment of the 

30 present invention; 

Fig. 8 is a cross sectional view which shows a state 
of mounting a pivot holder of a wiper unit to a vehi- 
cle body in accordance with a fifth embodiment of 
the present invention ; 

35 Fig. 9 is a cross sectional view along a line A-A in 
Fig. 8; 

Fig. 10 is a cross sectional view which shows a 
state of mounting a pivot holder of a wiper unit to a 
vehicle body in accordance with a sixth embodi- 

40 ment of the present invention; 

Fig. 11 is a cross sectional view which shows a 
state of mounting a pivot holder of a wiper unit to a 
vehicle body in accordance with a seventh embodi- 
ment of the present invention; 

45 Fig. 12 is a cross sectional view which shows a 
state of mounting a pivot holder of a wiper unit to a 
vehicle body in accordance with an eighth embodi- 
ment of the present invention; 
Fig. 13 is a cross sectional view which shows a 

so state of mounting a pivot holder of a wiper unit to a 
vehicle body in accordance with a ninth embodi- 
ment of the present invention; 
Fig. 1 4 is a plan view of a come-out prevention ring 
in accordance with the ninth embodiment of the 

55 present invention; 

Fig. 15 is a cross sectional view which shows a 
state of mounting a pivot holder of a wiper unit to a 
vehicle body in accordance with a tenth embodi- 
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ment of the present invention; 
Fig. 16 is a cross sectional view which shows a 
state of mounting a pivot holder of a wiper unit to a 
vehicle body in accordance with an eleventh 
embodiment of the present invention; 
Fig. 17 is a cross sectional view which shows a 
state of mounting a pivot holder of a wiper unit to a 
vehicle body in accordance with a twelfth embodi- 
ment of the present invention; 
Fig. 18 is a cross sectional view which shows a 
state of mounting a pivot holder of a wiper unit to a 
vehicle body in accordance with a thirteenth 
embodiment of the present invention; 
Fig. 19 is a cross sectional view which shows a 
state of mounting a pivot holder of a wiper unit to a 
vehicle body in accordance with a fourteenth 
embodiment of the present invention; 
Fig. 20 is a cross sectional view which shows a 
state of mounting a pivot holder of a wiper unit to a 
vehicle body in accordance with the fourteenth 
embodiment of the present invention; 
Fig. 21 is a cross sectional view which shows a 
state of mounting a pivot holder of a wiper unit to a 
vehicle body in accordance with a fifteenth embod- 
iment of the present invention; 
Fig. 22 is a cross sectional view which shows a 
state of mounting a pivot holder of a wiper unit to a 
vehicle body in accordance with a sixteenth embod- 
iment of the present invention; 
Fig. 23 is a cross sectional view which shows a 
state of mounting a pivot holder of a wiper unit to a 
vehicle body in accordance with a seventeenth 
embodiment of the present invention; 
Fig. 24 is a plan view of the pivot holder of the wiper 
unit of the wiper device in accordance with a seven- 
teenth embodiment of the present invention; 
Fig. 25 is a cross sectional view which shows a 
state of mounting a pivot holder of a wiper unit to a 
vehicle body in accordance with an eighteenth 
embodiment of the present invention; 
Fig. 26 is a cross sectional view which shows a 
state of mounting a pivot holder of a wiper unit to a 
vehicle body in accordance with a nineteenth 
embodiment of the present invention; 
Fig. 27 is a cross sectional view which shows a 
state of mounting a pivot holder of a wiper unit to a 
vehicle body in accordance with a twentieth embod- 
iment of the present invention; and 
Fig. 28 is a plan view of a main portion in Fig. 27. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0031] Each of embodiments in accordance with the 
present invention will be described in detail with respect 
to the drawings. 

[0032] At first, a first embodiment in accordance with 
the present invention will be described. 



[0033] In Figs. 1 to 3, a wiper unit 1 of a frame type of 
a wiper device is provided with a wiper frame unit corre- 
sponding to a wiper device element structured by left 
and right wiper frames 2 and 3 respectively having 

5 wiper pivots 4 and 4 in a standing manner and a tubular 
connection pipe 5 connecting the wiper frames 2 and 3 
to each other, and a wiper motor 6 corresponding to a 
wiper device element assembled in the wiper frame 2. 
[0034] In this case, wiper arms WA and WA corre- 

10 sponding to wiper device elements are respectively 
mounted to the wiper pivots 4 and 4, and the other ele- 
ments such as a wiper link with a pivot arm, a wiper 
blade and the like are omitted in illustration. 
[0035] In this case, at ends of the wiper frames 2 and 

15 3 which are opposed to each other, taper-shaped con- 
necting projections 2a and 3a are respectively provided 
in a projecting manner, and the wiper frames 2 and 3 
are connected to the connection pipe 5 by fitting the 
connection pipe 5 to the connecting projections 2a and 

20 3a and arranging a rivet 7 in each connecting portion so 
as to penetrate its corresponding one of the projections 
2a and 3a. 

[0036] At the other ends of the wiper frames 2 and 3, 
bracket portions 2b and 3b branched into two portions 

25 are provided, and the wiper unit 1 is fastened and fixed 
onto brackets 9 welded and arranged between a bottom 
wall and a rear wall of a cowl box 8 through the bracket 
portions 2b and 3b. _ _ 

[0037] More particularly speaking, a mount rubber 10 

30 is attached to each of mounting holes in the bracket por- 
tions 2b and 3b, a collar 1 1 is fitted and inserted to a 
center portion of the mount rubber 10, a bolt 12 is 
inserted to the collar 1 1 , and the bolt 1 2 is screwed and 
fastened to a weld nut 1 3 arranged on a back surface of 

35 the bracket 9. 

[0038] Here, in this embodiment, the rivet 7 connect- 
ing and fixing each of the connecting projections 2a and 
3a of the wiper frames 2 and 3 to the connection pipe 5 
is arranged so as to penetrate its corresponding one of 

40 the projections 2a and 3a in a forward-and-backward 
direction (longitudinal direction) of the vehicle body 
crossing an pivot axis of the wiper pivot 4. The pivot axis 
exists typically and substantially along a upward-and- 
downward direction (vertical direction) of the vehicle 

45 body. 

[0039] Also, a projection escaping cutout 14 allowing 
a distal end of each of the connecting projections 2a 
and 3a passing in a downward direction of the vehicle 
body is formed on a lower and end surface of the con- 
50 necting pipe 5 fitted to each of the connecting projec- 
tions 2a and 3a. 

[0040] The projection escaping cutout 14 is formed 
such as to have a suitable notch width smaller than a 
diameter of each of the connecting projections 2a and 
55 3a, and is structured such that when a load having a 
value equal to or more than a predetermined value acts 
on each wiper pivot 4 along the pivot axis, that is, in a 
direction from an upper portion of the wiper pivot, the 
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distal end of each of the connecting projections 2a and 
3a passes under the projection escaping cutout 14 
downward, so that each of the wiper frames 2 and 3 and 
the connection pipe 5 are allowed to be relatively 
rotated around each rivet 7 in a substantially L-shaped 
manner downward in a horizontal direction of the vehi- 
cle body, and an energy absorption can be performed 
by plastically deforming a side edge portion of the pro- 
jection escaping cutout 14 by means of each of the con- 
necting projections 2a and 3a at a time of passing 
downward. 

[0041 ] In this case, the energy absorption amount due 
to the plastic deformation of the side edge portion in the 
projection escaping cutout 14 can be optionally 
adjusted by independently employing or suitably com- 
bining a mutual overlapping amount in a radial direction 
(corresponding to a vertical direction in Fig. 2) between 
each of the connecting projections 2a and 3a and the 
projection escaping cutouts 14, a length of each of the 
connecting projections 2a and 3a from the correspond- 
ing rivet 7 serving as a rotating center to the distal end 
thereof, a notch shape of each of the projection escap- 
ing cutouts 14 and the like. 

[0042] More particularly speaking, in accordance with 
the embodiment, each of the projection escaping cut- 
outs 14 is formed substantially in a V-shaped notch, and 
each of the connecting projections 2a and 3a is tapered 
such that its front end has a small diameter in its cross 
section along the radial direction. 
[0043] In this case, in Figs. 1 to 3, reference numeral 
1 1a denotes a flange bent at a lower edge of the collar 
11, reference numeral 15 denotes a washer disposed 
on the mount rubber 10 and reference numeral 16 
denotes the engine hood. 

[0044] In the structure mentioned above, when the 
wiper unit 1 is employed to a vehicle of a concealed 
wiper type, since the rear distal portion of the engine 
hood 16 extends near the lower portion of a front win- 
dow panel (not shown), the upper portion of the wiper 
unit 1 is covered with the rear distal portion of the 
engine hood 16, so that an upper end portion of the 
wiper pivot 4 is disposed so as to be close to the lower 
surface of the rear distal portion of the engine hood 16. 
[0045] In the arrangement mentioned above, when a 
collision load acts on the rear distal portion of the 
engine hood 16 from the above downward, that is, from 
the upper side to the lower side of the vehicle body at a 
time of a collision of the vehicle, at first, the rear distal 
portion of the engine hood 16 deforms downward and 
interferes with the upper end portion of the wiper pivot 4. 
[0046] At this time, since the rivet 7 connecting and 
fixing each of the connecting projections 2a and 3a of 
the wiper frames 2 and 3 provided with the wiper pivots 
4 and 4 in a standing manner to the distal portion of the 
connection pipe 5 is arranged so as to penetrate its cor- 
responding one of the projections 2a and 3a in the for- 
ward-and-backward direction of the vehicle body 
crossing the pivot axis of the wiper pivot 4, and each of 



10 

the projection escaping cutout 14 is formed on the lower 
surface of the distal portion of the connection pipe 5, so 
that each of the wiper frames 2 and 3 and the connec- 
tion pipe 5 are relatively rotated around the rivet 7 in the 

5 substantially L-shaped manner downward in accord- 
ance that the collision load having a value equal to or 
more than a predetermined value acts on each of the 
wiper pivots 4 and 4 along the pivot axis thereof. 
[0047] Then, the distal ends of the connecting projec- 

io tions 2a and 3a pass through the projection escaping 
cutouts 14. and the wiper pivots 4 and 4 enter down- 
ward together with the wiper frames 2 and 3, so as to 
make a deformation of the rear distal portion of the 
engine hood 16 to the lower side free, thereby increas- 

is ing a collapsing deformation stroke of the rear distal 
portion of the engine hood 1 6. 

[0048] Further, since each of the projection escaping 
cutouts 14 has a notch width smaller than the diameter 
of each of the connecting projections 2a and 3a, each 
20 distal end of the connecting projections 2a and 3a 
passes under the side edge portion of each projection 
escaping cutout 14 while the former is plastically 
deforming the latter, thereby absorbing the collision 
energy. 

25 [0049] Accordingly, in accordance with this embodi- 
ment, as well as the collapsing deformation stroke of the 
rear distal portion of the engine hood 16 to the lower 
side is increased, an absorption characteristic of the 
collision energy can be improved. 

30 [0050] Here, in accordance with this embodiment, 
since each of the connecting projections 2a and 3a of 
the wiper frames 2 and 3 is formed in the taper shape in 
which the front end has a small diameter, each of the 
distal ends of the connecting projections 2a and 3a eas- 

35 ily and smoothly enters to the projection escaping cut- 
outs 14, that is, a piloting characteristic of a passing- 
under operation of each of the connecting projections 
2a and 3a is improved, so that the substantially L- 
shaped relative rotation between each of the wiper 

40 frames 2 and 3 and the connecting pipes 5 can be 
quickly and securely performed. 
[0051] Next, a second embodiment in accordance 
with the present invention will be described below. 
[0052] As shown in Fig. 4, a structure of this embodi- 

45 ment is basically the same as that of the first embodi- 
ment, however, each of the connecting projections 2a 
and 3a of the wiper frames 2 and 3 each of which is pro- 
vided with the wiper pivot 4 in a standing manner and 
the distal portion of connection pipe 5 is not connected 

50 by the rivet 7, but is simply connected and fixed by a 
welding, and further the projection escaping cutout 14 is 
not formed on the lower surface of each distal portion in 
the connection pipe 5. 

[0053] Accordingly, in accordance with this embodi- 
55 ment, in place of the structures as seen in the first 
embodiment, easily bending portions 9a bent substan- 
tially in an L shape are formed in a portion to which each 
of bracket portions 2b and 3b of the wiper frames 2 and 
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3 is fastened and fixed by the bolt 12 and the weld nut 
1 3 in the left and right brackets 9 welded and fixed to the 
cowl box 8, and this embodiment is different from the 
first embodiment in this arrangement view. 

[0054] In this case, each of the bending portions 9a is 5 
structured so as to be easily buckled and deformed 
downward when the load having a value equal to or 
more than a predetermined value acts on the corre- 
sponding wiper pivot 4 along its pivot axis from the 
upper side. 

[0055] Accordingly, in this embodiment, in the same 
manner as that of the first embodiment, the collision 
load acts on the rear distal portion of the engine hood 
1 6 from the upper side at a time of a collision of the vehi- 
cle or the like, and the rear distal portion is deformed 
downward so as to interfere with the upper end of the 
wiper pivot 4, and when the collision load having a value 
equal to or more than a predetermined value acts on the 
wiper pivot 4 along the pivot axis, the bracket 9 fasten- 
ing and fixing each distal portion of the wiper frames 2 
and 3 is deformed in a collapsing manner (buckled) from 
each of the easily bending portions 9a. 
[0056] Then, in accordance therewith, the wiper pivots 

4 and 4 enter downward together with the wiper frames 
2 and 3 so as to make the deformation of the rear distal 
portion of the engine hood 16 to the lower side free, 
thereby increasing the collapsing deformation stroke of 
the rear distal portion of the engine hood 16. Since the 
absorption of the collision energy can be simultane- 
ously performed by the collapsing deformation of the 
bracket 9, the absorption characteristic of the collision 
energy can be further improved. 
[0057] As mentioned above, in this embodiment, since 
it is structured such that each of the brackets 9 to which 
corresponding one of the bracket portions 2b and 3b of 
the wiper frames 2 and 3 is fastened and fixed is 
deformed in the collapsing manner from each of the 
easily bending portions 9a provided therein so that the 
wiper pivots 4 enters downward due to the collision load 
having a value equal to or more than a predetermined 
value, a structure in which the wiper pivots 4 and 4 enter 
downward can be made in simple. 
[0058] Next, a third embodiment in accordance with 
the present invention will be described below. 
[0059] As shown in Fig. 5, a basic structure of this 
embodiment is basically the same as that of the second 
embodiment, however, in place of the structure as seen 
in the second embodiment, in which the easily bending 
portions 9a bent in the substantially L shape are formed 
in the portion to which each of the bracket portions 2b 
and 3b of the wiper frames 2 and 3 is fastened and fixed 
by the bolt 1 2 and the weld nut 1 3, in each of the left and 
right brackets 9 welded and fixed to the cowl box 8, a 
substantially U-shaped washer 17 having side walls and 
a predetermined height is interposed between the other 
end of each of the wiper frames 2 and 3 each having the 
wiper pivot 4 in a standing manner and a fastening por- 
tion to the bracket 9 welded and fixed to the cowl box 8, 
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particularly speaking, between the mount rubber 10 and 
the bracket 9. Then, this embodiment is different from 
the second embodiment in view of the above arrange- 
ment. 

[0060] Then, substantially L-shaped easily bending 
portions 17a capable of being bent when the load hav- 
ing a value equal to or more than a predetermined value 
acts on the wiper pivot 4 from the upper side are formed 
on the side walls of the washer 1 7. 
[0061 ] Accordingly, in accordance with the structure of 
this embodiment, when the collision load acts on the 
rear distal portion of the engine hood 16 from the upper 
side at a time of a collision of the vehicle and the rear 
distal portion deforms downward so as to interfere the 
upper end of the wiper pivot 4, whereby the collision 
load having a value equal to or more than a predeter- 
mined value acts on the wiper pivot 4 along its pivot 
axis, the washer 1 7 interposed between the mount rub- 
ber 10 in each of the bracket portions 2b and 3b of the 
wiper frames 2 and 3 and each of the brackets 9 at the 
cowl box 8 side is collapsed (buckled) from the easily 
bending portions 17a of the side walls thereof. 
[0062] Then, each wiper pivot 4 enters downward 
together with each of the wiper frames 2 and 3 so as to 
make the deformation of the rear distal portion of the 
engine hood 16 to the lower side free, thereby increas- 
ing the collapsing deformation stroke of the rear distal 
portion of the engine hood 16. Simultaneously therewith 
the absorption of the collision energy can be performed 
by the collapsing deformation of the washer 1 7, so that 
the absorption characteristic of the collision energy can 
be improved. 

[0063] As mentioned above, in this embodiment, since 
it is structured such that the washer 17 provided so as 
to correspond to each of the bracket portions 2b and 3b 
of the wiper frames 2 and 3 is deformed in a collapsing 
manner from each of the easily bending portions 17a on 
the side walls thereof so that each of the wiper pivot 4 
enters downward due to the collision load having a 
value equal to or more than a predetermined value, a 
structure in which each wiper pivot 4 enters downward 
can be made in simple. 

[0064] Next, a fourth embodiment in accordance with 
the present invention will be described below. 
[0065] As shown in Figs. 6 and 7, a structure of this 
embodiment basically differs from that of the first 
embodiment, that is, the wiper frames 2 and 3, each 
having the wiper pivot 4 in a standing manner, and the 
connection pipe 5 connecting the wiper frames 2 and 3 
through the connecting projections 2a and 3a by means 
of the rivets 7 are not provided. 

[0066] Particularly, a pivot holder 21 for each wiper 
pivot 4 in the wiper unit is structured such that the base 
portion 22 thereof is overlapped on the vehicle body 
panel, for example, on a back surface of the cowl top 
panel 50, and then fastened and fixed to a cowl top 
panel 50 by a bolt 51 and a nut 52. In f ig.6, only one pair 
of the bolt 51 and nut 52 is shown, however, the number 
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thereof can be promptly set in accordance with design 
choice. 

[0067] Then, the wiper pivot 4 is supported to a bear- 
ing hole 23 of the pivot holder 21 in a freely rotatable 
manner, and a pivot arm 25 connected to a drive trans- s 
mitting link of a wiper motor (not shown) is fixed to the 
lower end thereof. 

[0068] In this case, the wiper pivot 4 is constituted by 
a cylindrical first pivot 24 caulking and fixing the pivot 
arm 25 to the lower end thereof and a second pivot 34 
inserted into the first pivot 24. 

[0069] The first pivot 24 is inserted to the bearing hole 

23 of the pivot holder 21 from the lower side thereof, and 
an upper distal portion thereof is prevented from coming 
out by means of a come-out prevention ring 26 and a 
plain washer 27. 

[0070] A plurality of projections 28 are concentrically 
provided on an inner peripheral surface of the upper 
portion of the first pivot 24 in a projecting manner. An 
arrangement and a number of the projections 28 are 
described as an example, and for example, a zigzag 
arrangement, a staggered arrangement or the like can 
be employed, and further only one projection may be 
provided as occasion demands. 
[0071 ] On the other hand, the second pivot 34 is struc- 
tured so as to be fitted to an inner peripheral surface of 
a substantially upper half portion in the first pivot 24 in 
such a manner that the upper end of the second pivot 
34 projects upwardly from the first pivot 24, thereby con- 
necting the upwardly portion of the second pivot 34. A 
wiper arm WA is connected to the portion of the second 
pivot 34 projected from the first pivot 24. 
[0072] Then, concave portions 29 are formed at por- 
tions corresponding to the projections 28 on the periph- 
eral surface of the second pivot 34, so that the first pivot 

24 and the second pivot 34 are engaged and connected 
in a non-rotating manner by engaging the projections 28 
with the concave portions 29. 

[0073] Further, vertical grooves 31 are formed above 
the concave portions 29 of the second pivot 34 at a 
boundary of projecting edge portions 30, and, when the 
load having a value equal to or more than a predeter- 
mined value acts on the second pivot 34 along a pivot 
axis from the upper side, the projections 28 override the 
projecting edge portions 30 and drop to the vertical 
grooves 31, thereby allowing the second pivot 34 to 
slide downward. Here, the pivot axis exists along a 
upward-and-downward (vertical) direction in Fig.6. 
[0074] In this case, in Fig. 6, reference numeral 32 
denotes a washer and reference symbol B denotes a 
sealing boot mounted so as to cover the arranging area 
of the come-out preventing ring 26 and the like. 
[0075] In accordance with this embodiment mentioned 
above, in the case of employing the wiper unit to the 
vehicle of the concealed wiper type, since the rear distal 
portion of the engine hood 16 extends near the lower 
side portion of the front window panel (not shown), the 
upper portion of the wiper unit is covered with the rear 



distal portion of the engine hood 16 and the upper end 
portion of the second pivot 34 in the wiper pivot 4 
becomes close to the lower surface of the rear distal 
portion in the engine hood 16. 

[0076] Accordingly, when the collision load acts on the 
rear distal portion of the engine hood 16 from the upper 
side at a time of a collision of the vehicle or the like, the 
rear distal portion of the engine hood 1 6 deforms down- 
ward and interfere with the upper end of the second 
pivot 34. 

[0077] At this time, when the collision load having a 
value equal to or more than a predetermined value acts 
on the second pivot 34 from the upper side, the second 
pivot 34 slides in the downward direction in such a man- 
ner that the projecting edge portions 30 disposed at the 
upper side of the concave portions 29 in the second 
pivot 34 override the projection 28 of the first pivot 24 to 
the downward direction. 

[0078] Then, the projections 28 of the first pivot 24 
drop to the vertical grooves 31 disposed adjacent to the 
upper side of the concave portions 29, so that the sec- 
ond pivot 34 enters downward, thereby making a defor- 
mation of the rear distal portion of the engine hood 16 to 
the lower side free. 

[0079] As a result, the collapsing stroke of the rear dis- 
tal portion of the engine hood 1 6 to the lower portion 
can be increased, and the absorption characteristic of 
the collision energy can be improved. 
[0080] As mentioned above, in this embodiment, since 
the wiper pivot 4 is constituted by the cylindrical first 
pivot 24 and the second pivot 34 which is connected to 
the first pivot in a non -rotating manner, and the pivot 34 
slides to the lower side and enters downward due to the 
collision load having a value equal to or more than a 
predetermined value, the structure of the wiper pivot 4 
for entering downward can be made in simple. 
[0081] Next, a fifth embodiment in accordance with 
the present invention will be described below. 
[0082] As shown in Figs. 8 and 9, also in accordance 
with this embodiment, the wiper pivot 4 is constituted by 
the cylindrical first pivot 24 and the second pivot 34 
inserted and arranged in the first pivot 24, so that the 
first pivot 24 is arranged in the bearing hole 23 of the 
pivot holder 21 in a freely rotatable manner and a come- 
out preventing manner and the upper end of the second 
pivot 34 is upwardly projected from the upper end of the 
first pivot 24 so as to connect the wiper arm WA in the 
same manner as that of the fourth embodiment. 
[0083] However, in accordance with this embodiment, 
tooth portions 24a and 34a formed by a serration, a 
spline or the like are formed on an inner peripheral sur- 
face of the first pivot 24 and an outer peripheral surface 
of the second pivot 34, so that the first pivot 24 and the 
second pivot 34 are made non-rotatable by the tooth 
portions 24a and 34a, and the first pivot 24 and the sec- 
ond pivot 34 are mutually meshed with and connected 
to each other in such a manner that they are relatively 
slidable in the direction of the pivot axis with respect to 
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the load having a value equal to or more than a prede- 
termined value acting on the second pivot 34 along the 
pivot axis from the upper side. Accordingly, this embod- 
iment is different from the fourth embodiment in view of 
the above point. 5 
[0084] In accordance with the embodiment mentioned 
above, when the collision load acts on the rear distal 
portion of the engine hood 16 from the upper side at a 
time of a collision of the vehicle or the like, the rear distal 
portion deforms downward and interferes with the upper w 
end of the second pivot 34, the collision load having a 
value equal to or more than a predetermined value acts 
on the second pivot 34, and the second pivot 34 slides 
to the lower side and enters downward with respect to 
the first pivot 24. 15 
[0085] Accordingly, the collapsing stroke of the rear 
distal portion of the engine hood 16 to the lower side 
can be increased and the absorption characteristic of 
the collision energy can be improved. 
[0086] As mentioned above, in accordance with this 20 
embodiment, since the wiper pivot 4 is constituted by 
the cylindrical first pivot 24 and the second pivot 34 and 
the both are meshed and connected by a serration fit- 
ting, a spline fitting or the like so as to be capable of rel- 
atively sliding in the direction of the pivot axis direction 25 
due to a predetermined load condition, a structure of the 
wiper pivot 4 for downward entering can be made in 

^simple. . . . 

[0087] Next, a sixth embodiment in accordance with 
the present invention will be described below. 30 
[0088] As shown in Fig. 10, also in accordance with 
this embodiment, the wiper pivot 4 is constituted by the 
cylindrical first pivot 24 and the second pivot 34 inserted 
and arranged in the first pivot 24, so that the first pivot 
24 is arranged in the bearing hole 23 of the pivot holder 35 
21 in a freely rotatable manner and a come-out prevent- 
ing manner and the upper end of the second pivot 34 is 
upwardly projected from the upper end of the first pivot 
24 so as to connect the wiper arm WA in the same man- 
ner as that of the fourth embodiment. 40 
[0089] However, in accordance with this embodiment, 
in the first pivot 24, an inner periphery thereof is formed 
in a taper shape such that its lower end side has a large 
diameter, and the second pivot 34 is formed in a taper 
shape such that its upper end side has a small diameter 45 
in correspondence to the first pivot 24. 
[0090] Then, the pivot arm 25 is fixedly provided in the 
lower end of the second pivot 34, the second pivot 34 is 
inserted from the lower side of the first pivot 24, and the 
first pivot 24 and the seoond pivot 34 are integrally so 
pressed and connected by a thermal caulking, a close fit 
or the like such that the second pivot 34 can remove to 
the lower side from the first pivot 24 when the load hav- 
ing a value equal to or more than a predetermined value 
acts on the second pivot 34 in the direction of the pivot 55 
axis from the upper side. 

[0091 ] In accordance with this embodiment mentioned 
above, the first pivot 24 and the second pivot 34 are 



connected in a non-rotating manner in a usual state, 
however, when the collision load acts on the rear distal 
portion of the engine hood 16 from the upper side at a 
time of a collision of the vehicle, the rear distal portion of 
the engine food 16 deforms downward and interferes 
with the upper end of the second pivot 34 and the colli- 
sion load having a value equal to or more than a prede- 
termined value acts on the second pivot 34, the second 
pivot 34 is released from the first pivot 24 to the lower 
side and enters downward. 

[0092] Accordingly, the collapsing stroke of the rear 
distal portion of the engine hood 16 to the lower side 
can be increased and the absorption characteristic of 
the collision energy can be improved. 
[0093] As mentioned above, in accordance with this 
embodiment, since the wiper pivot 4 is constituted by 
the cylindrical first pivot 24 and the second pivot 34 and 
the both are pressed and fitted by using the tapered sur- 
face, whereby the second pivot 34 can be apart from the 
first pivot 24 to the lower side due to a predetermined 
load condition, a structure of the wiper pivot 4 for down- 
ward entering can be made in simple. 
[0094] Next, a seventh embodiment in accordance 
with the present invention will be described below. 
[0095] As shown in Fig. 11, in accordance with this 
embodiment, in place of constituting the wiper pivot 4 by 
the cylindrical first pivot 24 and the second pivot 34 
.inserted, and arranged in.the first pivot 24 as. in the 
fourth embodiment, the wiper pivot 4 is constituted by a 
single member. That is, this embodiment is basically dif- 
ferent from the fourth embodiment in view of the point 
mentioned above. 

[0096] More particularly speaking, the wiper pivot 4 
constituted by a single member is inserted to the bear- 
ing hole 23 of the pivot holder 21 from the lower side 
thereof, and supported to the bearing hole 23 in a freely 
rotatable manner. 

[0097] Then, in the lower distal portion of the wiper 
pivot 4, an annular groove 35 is formed at a portion pro- 
jecting to the lower portion from the bearing hole 23. 
[0098] On the contrary, each of bracket pieces 36 is 
fastened and fixed to the back surface of the base por- 
tion 22 in the pivot holder 21 through a vibration isolat- 
ing bush 16 by means of a bolt 51 and a nut 52. The end 
of each of the bracket pieces 36 engages with the annu- 
lar groove 35 and wiper pivot 4 is prevented from com- 
ing out in such a manner that the wiper pivot 4 can be 
released from the bearing hole 23 of the pivot holder 21 
with respect to the load having a value equal to or more 
than a predetermined value acting on the wiper pivot 4 
along the pivot axis from the upper side by engaging 
each of the bracket pieces 36 with the annular groove 
35. The number of the bracket pieces 36 correspond to 
that of the portions to be fastened and fixed by the bolt 
51 and nut 52. 

[0099] In this case, the spring washer 32 is interposed 
between the lower hole edge of the bearing hole 23 and 
the distal portion of the bracket piece 36, and serves to 
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avoid a play between the wiper pivot 4 and the pivot 
holder 21. 

[01 00] In accordance with this embodiment mentioned 
above, when the collision load acts on the rear distal 
portion of the engine hood 16 from the upper side at a s 
time of a collision of the vehicle, the rear distal portion 
thereof deforms downward and interferes with the upper 
end of the wiper pivot 4 and the collision load having a 
value equal to or more than a predetermined value acts 
on the wiper pivot 4, the upper edge of the annular 
groove 35 downward presses the end of each of the 
bracket pieces 36 so as to deform it, an engagement 
between the annular groove 35 and each of the bracket 
pieces 36 is released, and the wiper pivot 4 slides in a 
downward direction removing from the bearing hole 23 
and enters downward. 

[0101] Accordingly, the collapsing stroke of the rear 
distal portion of the engine hood 16 to the lower side 
can be increased and the absorption characteristic of 
the collision energy can be improved. 
[0102] As mentioned above, in accordance with this 
embodiment, since each of the bracket pieces 36 
deforming under a predetermined load condition is 
additionally provided, a structure of the wiper pivot 4 for 
downward entering can be made in simple. 
[0103] An eighth embodiment in accordance with the 
present invention will be described below. 
[0104] As shown in Fig.. 1 2, also in accordance with, 
this embodiment, in place of constituting the wiper pivot 
4 by the cylindrical first pivot 24 and the second pivot 34 
inserted and arranged in the first pivot 24 as in the 
fourth embodiment, the wiper pivot 4 is constituted by a 
single member. Accordingly, this embodiment is basi- 
cally different from the fourth embodiment in view of the 
point mentioned above. 

[01 05] More particularly speaking, a plurality of spring 
pieces 38 structured such as to float up along a radial 
direction of the bearing hole 23 in the lower end portion 
thereof are formed in the lower side portion of the bear- 
ing hole 23 in the pivot holder 21 by cutting up, and the 
taper portion 39 in which the lower end side has a small 
diameter is formed in the lower side portion of the wiper 
pivot 4 brought into slidable contact with the spring 
pieces 38, thereby engaging the taper portion 39 with 
the spring pieces 38. 

[0106] Then, by the engagement of the taper portion 
39 with the spring pieces 38, the wiper pivot 4 is pre- 
vented from coming out in such a manner that the wiper 
pivot 4 can be released from the pivot holder 21 with 
respect to the load having a value equal to or more than 
a predetermined value acting on the wiper pivot 4 in the 
direction of the pivot axis from the upper side. 
[01 07] In accordance with this embodiment mentioned 
above, when the collision load acts on the rear distal 
portion of the engine hood 16 from the upper side at a 
time of a collision of the vehicle, the rear distal portion 
deforms downward and interferes with the upper end of 
the wiper pivot 4 and the collision load having a value 



equal to or more than a predetermined value acts on the 
wiper pivot 4, the taper portion 39 of the wiper pivot 4 
expands the spring pieces 38 of the bearing hole 23, 
and the wiper pivot 4 slides in a downward direction 
removing from the bearing hole 23 and enters down- 
ward. 

[0108] Accordingly, the collapsing stroke of the rear 
distal portion of the engine hood 16 to the lower portion 
can be increased and the absorption characteristic of 
the collision energy can be improved. 
[0109] Further, since the collision energy can be 
absorbed by an expanding motion of the spring pieces 
38 due to the taper portion 39, the absorption character- 
istic of the collision energy can be further improved. 
[0110] Still further, since an exclusive come-out pre- 
vention part for preventing the wiper pivot 4 from coming 
out is not required, it is costly advantageous. 
[0111] As mentioned above, in accordance with this 
embodiment, since the taper portion 39 of the wiper 
pivot 4 and the spring pieces 38 of the bearing hole 23 
are combined and it is set that the taper portion 39 of 
the wiper pivot 4 expands the spring piece 38 of the 
bearing hole 23 under a predetermined load condition, 
a structure of the wiper pivot 4 for downward entering 
can be made in simple. 

[0112] An ninth embodiment in accordance with the 
present invention will be described below. 
[0113] As shown in Figs, 13 and 14, also in accord- 
ance with this embodiment, in place of constituting the 
wiper pivot 4 by the cylindrical first pivot 24 and the sec- 
ond pivot 34 inserted and arranged in the first pivot 24 
as in the fourth embodiment, the wiper pivot 4 is consti- 
tuted by a single member. Accordingly, this embodiment 
is basically different from the fourth embodiment in view 
of the point mentioned above. 

[01 14] More particularly speaking, in the upper distal 
portion of the wiper pivot 4, an annular groove 40 is pro- 
vided at a portion projecting upwardly from the bearing 
hole 23 of the pivot holder 21 . 

[01 1 5] Then, the wiper pivot 4 is prevented from com- 
ing out by means of a come-out prevention ring 26 and 
a plain washer 27 by interposing the plain washer 27 
between the come-out prevention ring 26 and the upper 
hole edge of the bearing hole 23, as well as locking the 
come-out prevention ring 26, which is a kind of so-called 
C ring having a plurality of engaging pieces 26a on an 
inner periphery thereof, with the annular groove 40 so 
as to fit the engaging piece 26a to the annular groove 
40. 

[0116] And, further, an easily breaking portion 26b 
which can break when the load having a value equal to 
or more than a predetermined value acts on the wiper 
pivot 4 in an axial direction from the upper side is pro- 
vided in a projecting base portion of each of the engag- 
ing pieces 26a of the come-out prevention ring 26. Each 
of the easily breaking portions 26b is constituted by 
forming a notch portion and making the projecting base 
portion of each of the engaging pieces 26a thin. 
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[01 17] In accordance with this embodiment mentioned 
above, when the collision load acts on the rear distal 
portion of the engine hood 16 from the upper side at a 
time of a collision of the vehicle, the rear distal portion 
deforms downward and interferes with the upper end of 
the wiper pivot 4 and the collision load having a value 
equal to or more than a predetermined value acts on the 
wiper pivot 4, a shearing load acts on each of the easily 
breaking portions 26b of the engaging pieces 26a in the 
come-out prevention ring 26 held between the upper 
end of the annular groove 40 and the inner peripheral 
edge of the plain washer 27, so that the engaging 
pieces 26a are broken and separated from the easily 
breaking portions 26b. 

[01 1 8] Accordingly, the wiper pivot 4 slides in a down- 
ward direction removing from the bearing hole 23 and 
enters downward, so that the collapsing stroke of the 
rear distal portion of the engine hood 16 to the lower 
side can be increased and the absorption characteristic 
of the collision energy can be improved. 
[0119] As mentioned above, in accordance with this 
embodiment, since the easily breaking portions 26b are 
provided in the engaging pieces 26a of the come-out 
prevention ring 26, an structure of the wiper pivot 4 for 
downward entering can be made in simple. 
[0120] Further, since the come-out prevention ring 26 
itself can realize the structure of the wiper pivot 4 for 
downward entering as mentioned above without sub- 
stantially increasing a number of the parts, it becomes 
costly advantageous. 

[0121] Next, a tenth embodiment in accordance with 
the present invention will be described below. 
[0122] As shown in Fig. 15, also in accordance with 
this embodiment, in place of constituting the wiper pivot 
4 by the cylindrical first pivot 24 and the second pivot 34 
inserted and arranged in the first pivot 24 as in the 
fourth embodiment, the wiper pivot 4 is constituted by a 
single member. Accordingly, this embodiment is basi- 
cally different from the fourth embodiment in view of the 
point mentioned above. 

[0123] More particularly speaking, the structure of 
preventing the wiper pivot 4 from coming out by the 
come-out prevention ring 26 engaged with the annular 
groove 40 in the upper distal portion of the wiper pivot 4 
and the plain washer 27 is provided in the same manner 
as that of the ninth embodiment. 
[0124] And, as well as a small diameter portion is 
formed in the upward projecting portion of the wiper 
pivot 4 and the annular groove 40 is formed on the small 
diameter portion, an annular step portion 41 corre- 
sponding to a surface aligned on the portion of the 
upper hole edge of the bearing hole 23 is formed in the 
lower edge of the annular groove 40, and the outer 
peripheral edge portion of the come-out prevention ring 
26 is projected above the step portion 41 in a flange 
manner. 

[0125] And, further, the plain washer 27 has a size 
capable of being arranged on both the upper hole edge 



of the bearing hole 23 and the step portion 41, and the 
portion thereof over the step portion 41 locks the come- 
out prevention ring 26 on the inner peripheral edge por- 
tion of the plain washer 27, thereby preventing the wiper 

5 pivot from coming out. 

[0126] In this case, the plain washer 27 is made of a 
material such as a fiber reinforcing resin, a light metal 
die cast material or the like having a relatively high rigid- 
ity but having a brittleness, and it is structured such as 

io to be capable of breaking the plain washer 27 between 
the lower side outer peripheral edge of the come-out 
prevention ring 26 and the upper hole edge of the bear- 
ing hole 23 with respect to the load acting on the wiper 
pivot 4 in the direction of the pivot axis from the upper 

is side. 

[01 27] In accordance with this embodiment mentioned 
above, when the collision load acts on the rear distal 
portion of the engine hood 16 from the upper side at a 
time of a collision of the vehicle, the rear distal portion 

20 deforms downward and interferes with the upper end of 
the wiper pivot 4 and the collision load having a value 
equal to or more than a predetermined value acts on the 
wiper pivot 4, a shearing load acts on the plain washer 
27 between the lower side outer peripheral edge of the 

25 come-out prevention ring 26 and the upper hole edge of 
the bearing hole 23, so that the plain washer 27 is bro- 
ken. 

[0128] Accordingly, the wiper pivot 4 slides in a down- 
ward direction removing from the bearing hole 23 and 

30 enters downward, so that the collapsing stroke of the 
rear distal portion of the engine hood 16 to the lower 
side can be increased and the absorption characteristic 
of the collision energy can be improved. 
[0129] As mentioned above, in accordance with this 

35 embodiment, a structure of the wiper pivot 4 for down- 
ward entering can be made in simple by acting the 
shearing force on the plain washer 27 juxtaposed to the 
come-out prevention ring 26. 

[0130] Further, since the structure mentioned above 
40 can be mainly realized by an arrangement of the plain 
washer 27 and a selection of the material thereof, it 
becomes costly advantageous without increasing a 
number of the parts. 

[0131] In this case, in a structure of breaking and 
45 deforming not the plain washer 27 but the come-out pre- 
vention ring 26 itself, when the material having a high 
rigidity and having a brittleness is used, there is a case 
that the come-out prevention ring 26 is broken at a time 
of fitting the come-out prevention ring 26 to the annular 
so groove 40, so there is a restriction that a relatively resil- 
ient material must be used. Therefore, in such a case, 
the rigidity of the wiper pivot 4 against an axial load 
received by the wiper pivot 4 at a time of operating the 
wiper unit is possibly lowered. 
55 [01 32] However, as in this embodiment, by making the 
plain washer 27 as a member to be broken, even in the 
case of using a material having a high rigidity and hav- 
ing a brittleness, the plain washer 27 is not broken at a 



11 



21 



EP 0 916 559 A2 



22 



time of mounting the wiper pivot 4, and the axial rigidity 
of the wiper pivot 4 at a time when the wiper unit is oper- 
ated can be sufficiently secured. 
[0133] Next, an eleventh embodiment in accordance 
with the present invention will be describe below. 
[0134] As shown in Fig. 16. a structure of this embod- 
iment basically differs from that of the first embodiment, 
that is, the wiper frames 2 and 3, each having the wiper 
pivot 4 in a standing manner, and the connection pipe 5 
connecting the wiper frames 2 and 3 through the con- 
necting projections 2a and 3a by means of the rivets 7 
are not provided. 

[01 35] Particularly speaking, the pivot holder 21 in the 
wiper unit is fastened and fixed to the cowl top panel 50 
by means of the bolt 51 and the nut 52 by overlapping 
the base portion 22 on the vehicle body panel, for exam- 
ple, the back surface of the cowl top panel 50. In fig. 16, 
only a pair of the bolt 51 and nut 52 is shown, however, 
the number thereof can be promptly set in accordance 
with design choice. 

[0136] Then, the wiper pivot 4 is supported to the 
bearing hole 23 of the bearing hole 23 of the pivot 
holder 21 in a freely rotatably manner, and the pivot arm 
25 connected to a drive transmission link of the wiper 
motor (not shown) is fixed and. provided at the lower 
end thereof. 

[0137] Further, the wiper pivot 4 is inserted to the 
bearing hole 23 of the pivot holder 21 from the lower, 
side and interposes the plain washer 27 between the 
come-out prevention ring 26 and the upper end of the 
bearing hole 23 as well as engaging the come-out pre- 
vention ring 26 with the upper end thereof upwardly pro- 
jecting from the bearing hole 23, thereby preventing 
them from coming out. 

[01 38] In this case, the wiper arm WA is connected to 
the projecting distal portion of the wiper pivot 4. 
[01 39] Here, the pivot holder 21 is integrally molded by 
use of a suitable synthetic resin material which has 
proper elasticity, that is, it typically differs in view of a 
kind of the material such as a metal member used in 
each of the aforementioned previous embodiments, and 
the bolt mounting hole 22a provided in the base portion 
22 is formed in a taper shape such that the lower end 
side has a large diameter. In correspondence to this, a 
taper portion 51a in which the lower end side has a 
large diameter is formed at the lower side portion in the 
bolt 51, and the taper portion 51a is inserted to and 
engaged with the bolt mounting hole 22a. Further, each 
of the bolt mounting hole 22a and the taper portion 51a 
is formed in a non-circular shape having a cross section 
of a substantially common shape, and serves as a rota- 
tion preventing function. 

[0140] Then, the bolt 51 is passed through and pro- 
jected over the cowl top panel 50, and the nut 52 is 
meshed with the projecting distal portion, whereby the 
base portion 22 is fastened and fixed to the back sur- 
face of the cowl top panel 50 in an overlapping manner. 
[0141] In this case, in accordance with this embodi- 



ment, the diameters of the bolt mounting hole 22a and 
the taper portion 51a of the bolt 51 are set, by taking a 
hardness of the synthetic resin material used for mold- 
ing the pivot holder 21 into account, in such a manner 

5 that the bolt mounting hole 22a expands the diameter 
thereof and deforms due to its own elasticity against the 
taper portion 51a when the load having a value equal to 
or more than a predetermined value acts on the wiper 
pivot 4 from the upper side, thereby removing from the 

10 taper portion 51a. 

[0142] In this case, in Fig. 16, reference numeral 32 
denotes a spring washer and reference symbol B 
denotes a sealing boot attached so as to cover the 
arranging area such as the come-out prevention ring 26 

15 and the like. 

[0143] In accordance with this embodiment, in the 
case of employing the wiper unit to the vehicle of the 
concealed wiper type, since the rear distal portion of the 
engine hood 16 extends near the lower side portion of 

20 the front window panel (not shown), the upper portion of 
the wiper unit is covered with the rear distal portion of 
the engine hood 16, and the upper end of the wiper 
pivot 4 approaches the lower surface of the rear distal 
portion in the engine hood 16. 

25 [0144] Here, when the collision load acts on the rear 
distal portion of the engine hood 16 from the upper por- 
tion at a time of a collision of the vehicle, the rear distal 
portion of the engine hood 16 deforms downward and 
interferes with the upper end of the wiper pivot 4. 

30 [0145] And, when the collision load having a value 
equal to or more than a predetermined value acts on the 
wiper pivot 4 in the direction of the pivot axis from the 
upper portion, the tapered bolt mounting hole 22a of the 
base portion 22 in the pivot holder 21 is expanded and 

35 deformed by the taper portion 51 a of the bolt 51 , so that 
the base portion 22 removes from the taper portion 51a. 
[0146] Accordingly, the pivot holder 21 removes and is 
apart from the lower surface of the cowl top panel 50, 
and the wiper pivot 4 enters downward, thereby making 

40 a deformation of the rear distal portion of the engine 
hood 16 to the lower side free. 

[01 47] As a result, the collapsing stroke of the rear dis- 
tal portion of the engine hood 16 to the lower side can 
be increased, and the absorption characteristic of the 

45 collision energy can be improved. 

[0148] As mentioned above, in accordance with this 
embodiment, since the tapered bolt mounting hole 22a 
in the base portion 22 of the pivot holder 21 is expanded 
and deformed by the taper portion 51a of the bolt 51 

so and the base portion 22 employs the structure of being 
released from the taper portion 51a, the structure of the 
wiper pivot 4 for entering downward can be made in 
simple. 

[0149] Further, in accordance with this embodiment, 
55 the tapered bolt mounting hole 22a is elastically 
expanded and deformed by the taper portion 51 a of the 
bolt 51 at a time when the pivot holder 21 removes from 
the cowl top panel 50 so as to be released from the 
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taper portion 51a, thereby absorbing the collision 
energy, so that the absorption characteristic of the colli- 
sion energy can be further improved. 
[01 50] Next, a twelfth embodiment in accordance with 
the present invention will be described below. 5 
[0151] As shown in Fig. 17, in accordance with this 
embodiment, the pivot holder 21 rotatably attaching the 
wiper pivot 4 to the bearing hole 23 is made of a syn- 
thetic resin, and the base portion 22 thereof is over- 
lapped with the lower surface of the cowl top panel 50 
and fastened and fixed by the bolt 51 and the nut 52. 
Accordingly, this embodiment is the same as the elev- 
enth embodiment in view of the above point. 
[0152] However, in accordance with this embodiment, 
the bolt mounting hole 22b of the base portion 22 and 
the lower side portion of the bolt 51 are formed in such 
a manner that both thereof has a circular cross section 
having a constant diameter, which is different from the 
first embodiment, and the bolt mounting hole 22b is 
formed so as to have a slightly smaller diameter than 
that of the bolt 51 , thereby pressing and fitting the lower 
distal portion of the bolt 51 to the bolt mounting hole 
22b. 

[0153] Then, the base portion 22 and the bolt 51 are 
connected at a portion of the bolt mounting hole 22b by 
a shear pin 43, and are structured such that when the 
load having a value equal to or more than a predeter- 
mined value acts on the wiper pivot 4 along the pivot 
axis from the upper side, the shear pin 43 is sheared, so 
that the bolt mounting hole 22b removes from the lower 
distal portion of the bolt 51. In addition, the material of 
the pivot holder 21 is not limited to the synthetic resin, 
that is, such as a metal can be used, if it is sufficient that 
the shear pin 43 can be surely sheared. 
[01 54] In accordance with the embodiment mentioned 
above, when the collision load acts on the rear distal 
portion of the engine hood 16 from the upper side at a 
time of a collision of the vehicle or the like, the rear distal 
portion deforms downward and interferes with the upper 
end of the wiper pivot 4 and the collision load having a 
value equal to or more than a predetermined value acts 
on the wiper pivot 4 along the pivot axis from the upper 
side, the shear pin 43 is sheared and the bolt mounting 
hole 22b slides in a press contact state from the lower 
distal portion of the bolt 51 and released. 
[0155] Accordingly, the wiper pivot 4 enters downward 
by the removing motion as well as the collision energy is 
absorbed by the shearing of the shear pin 43 and the 
frictional resistance at a time of removing the bolt 
mounting hole 22b, thereby increasing the collapsing 
stroke of the rear distal portion of the engine hood 1 6 to 
the lower side and improving the absorption character- 
istic for the collision energy. 

[0156] As mentioned above, in accordance with this 
embodiment, the structure of the wiper pivot 4 for enter- 
ing downward is made in simple by employing the struc- 
ture that the shear pin 43 is sheared and the bolt 
mounting hole 22b is released from the lower distal por- 
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tion of the bolt 51 . 

[0157] Next, a thirteenth embodiment in accordance 
with the present invention will be describe below. 
[0158] As shown in Fig. 18, in accordance with this 
embodiment, the structure is the same as that of the 
eleventh embodiment except that the base portion 22 of 
the pivot holder 21 is fastened and fixed to the cowl top 
panel 50 by using a clip 44 in place of being fastened 
and fixed by the bolt 51 and the nut 52. 
[0159] Particularly speaking, the pivot holder 21 is 
made of a metal or a synthetic resin, a clip mounting 
hole 22c is provided at a base portion 22 thereof and a 
synthetic resin clip 44 having both heads is pressed and 
locked to the clip mounting hole 22c. 
[0160] Then, the upper head portion of the clip 44 is 
pressed and inserted to a clip hole 50a in the cowl top 
panel 50 from the lower side so as to be locked, so that 
it is structured such that when the load having a value 
equal to or more than a predetermined value acts on the 
wiper pivot 4 along the pivot axis from the upper side, 
the upper or the lower head portion of the clip 44 is bro- 
ken and is released from the clip hole 50a or the clip 
mounting hole 22c. 

[0161] In accordance with the embodiment mentioned 
above, when the collision load acts on the rear distal 
portion of the engine hood 16 from the upper side at a 
time of a collision of the vehicle, the rear distal portion 
deforms downward and interferes with the upper end of 
the wiper pivot 4, and the collision load having a value 
equal to or more than a predetermined value acts on the 
wiper pivot 4 along the pivot axis from the upper portion, 
the upper or the lower head portion of the clip 44 is bro- 
ken correspondingly by an edge of the clip hole 50a or 
an edge of the clip mounting hole 22c, so that the clip 44 
is released. 

[01 62] Accordingly, the wiper pivot 4 enters downward 
by a removing motion of the clip 44 as well as the colli- 
sion energy is absorbed by breaking of the head portion 
of the clip 44 mentioned above, so that the collapsing 
stroke of the rear distal portion of the engine hood 16 to 
the lower portion can be increased, and the absorption 
characteristic of the collision energy can be improved. 
Of course, both of the head portions may be simultane- 
ously broken. 

[0163] As mentioned above, in accordance with this 
embodiment, the structure of the wiper pivot 4 for enter- 
ing downward can be made in simple by employing the 
structure in which the head portion of the clip 44 is bro- 
ken. 

[0164] Next, a fourteenth embodiment in accordance 
with the present invention will be described below. 
[0165] In accordance with this embodiment, the clip 
44 in the thirteenth embodiment is integrally formed with 
the base portion 22 of the pivot holder 21 , and the other 
points are the same as those of the thirteenth embodi- 
ment. 

[0166] Particularly speaking, the pivot holder 21 is 
made of a synthetic resin, and as shown in Figs. 19 and 
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20, the clip 44 is integrally formed with the base portion 
22. 

[01 67] And more particularly, a shape of the head por- 
tion of the clip 44 is formed in a sagittate shape as 
shown in Fig. 19 or in a saw tooth shape as shown in 5 
Fig. 20, and an operation of this embodiment is the 
same as that of the thirteenth embodiment. 
[0168] Next, a fifteenth embodiment in accordance 
with the present invention will be described below. 
[0169] As shown in Fig. 21, in accordance with this 
embodiment, the base portion 22 in the pivot holder 21 
rotatably attaching the wiper pivot 4 to the bearing hole 
23 is overlapped with the lower surface of the cowl top 
panel 50 and fastened and fixed by the bolt and the nut. 
Accordingly, this embodiment is the same as the elev- 
enth embodiment in view of the above point. 
[0170] More particularly speaking, the bolt 51 is fixed 
and provided in the base portion 22 of the pivot holder 

21, the upper distal portion of the bolt 51 is extended 
and projected over the cowl top panel 50, and the nut 49 
made by a suitable synthetic resin is meshed with the 
projecting distal portion of the bolt 51 , thereby being fas- 
tened such that the bolt 51 can remove from the resin 
nut 49 with respect to the load having a value equal to 
or more than a predetermined value acting on the wiper 
pivot 4 along the pivot axis from the upper side. In addi- 
tion, the materia! of the pivot holder 21 is a metal in this 
embodiment, however, it is not limited to the metal, that 
is, such as a synthetic resin can be used, if it is sufficient 
that the bolt 51 can be surely removed. 
[0171] In accordance with the embodiment mentioned 
above, when the load having a value equal to or more 
than a predetermined value acts on the wiper pivot 4 
through the rear distal portion of the engine hood 16 
from the upper side at a time of a collision of the vehicle, 
the bolt 51 breaks the screw portion of the resin nut 49 
and the bolt 51 is released. 

[0172] Accordingly, the wiper pivot 4 enters downward 
by the removing motion of the bolt 49 as well as the col- 
lision energy is absorbed by the breaking of the screw 
portion in the resin nut 49, thereby increasing the col- 
lapsing stroke of the rear distal portion of the engine 
hood 16 to the lower side and improving the absorption 
characteristic for the collision energy. 
[0173] As mentioned above, in accordance with this 
embodiment, the structure of the wiper pivot 4 for enter- 
ing downward is made in simple by employing the struc- 
ture that the resin nut 49 is broken. 
[0174] Next, a sixteenth embodiment in accordance 
with the present invention will be described below. 
[0175] As shown in Fig. 22, in accordance with this 
embodiment, a push nut 59 made of a suitable synthetic 
resin material is locked at a projecting distal portion of 
the bolt 51 in place of the resin nut 49 in the fifteenth 
embodiment, and the other points are the same as 
those of the fifteenth embodiment. 
[0176] Accordingly, in accordance with this embodi- 
ment, the push nut 59 is broken, whereby the structure 



of the wiper pivot 4 for entering downward can be made 
in simple. 

[0177] Next, a seventeenth embodiment in accord- 
ance with the present invention will be described below. 
[0178] As shown in Figs. 23 and 24, in accordance 
with this embodiment, the pivot holder 21 of the wiper 
unit is structured in the same manner as that of the elev- 
enth embodiment in accordance with the present inven- 
tion such that the base portion 22 is overlapped with the 
vehicle body panel, for example, the back surface of the 
cowl top panel 50 and fastened and fixed to the cowl top 
panel 50 by the bolt 51 and the nut 52. In this embodi- 
ment, as an example, the base portion 22 is fasten and 
fixed by three pairs of bolts and nuts. 
[01 79] However, in accordance with this embodiment, 
in place of the structure employed in the eleventh 
embodiment in which the taper portion having the lower 
end side with a large diameter is formed in the lower 
side portion of the bolt 51 and the taper portion is 
inserted to and engaged with the tapered bolt mounting 
hole 22a, easily breaking portions 45 are provided in the 
base portion 22 of the pivot holder 21. In this case, the 
pivot holder 21 is made of a synthetic resin, but a metal 
having the substantially similar mechanical characteris- 
tic can be used. 

[0180] Particularly speaking, in accordance with this 
embodiment, in the base portion 22 of the pivot holder 
21 overlapped with the lower surface of the cowl top 
panel 50 and fastened and fixed by the bolt 51 and the 
nut 52, each of the easily breaking portions 45 capable 
of breaking against the load having a value equal to or 
more than a predetermined value acting on the wiper 
pivot 4 along the pivot axis from the upper side is pro- 
vided in the portion inside the fastened portion by the 
bolt 51 and the nut 52 of the base portion 22. 
[0181] Each of the easily breaking portions 45 is 
formed by providing a notch extending along a slightly 
curved line so as to section the fastened portion on the 
lower surface side of the base portion 22, thereby form- 
ing a thin portion. 

[0182] In accordance with the embodiment mentioned 
above, when the load having a value equal to or more 
than a predetermined value acts on the wiper pivot 4 
through the rear distal portion of the engine hood 16 
along the pivot axis from the upper side at a time of a 
collision of the vehicle, the base portion 22 of the pivot 
holder 21 breaks from the easily breaking portions 45 
and removes from the cowl top panel 50 while remain- 
ing the portions fastened by the bolt 51 and the nut 52. 
[01 83] Accordingly, the wiper pivot 4 enters downward 
by the removing motion of the base portion 22 as well as 
the collision energy is absorbed by the breaking of the 
easily breaking portions 45, thereby increasing the col- 
lapsing stroke of the rear distal portion of the engine 
hood 16 to the lower side and improving the absorption 
characteristic for the collision energy. 
[0184] In this case, an absorbing amount of the colli- 
sion energy due to the breaking of the easily breaking 
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portions 45 can be optionally tuned by selecting a mate- 
rial of the pivot holder 21 and notch depth of each of the 
easily breaking portions 45. 

[0185] As mentioned above, in accordance with this 
embodiment, the structure of the wiper pivot 4 for enter- s 
ing downward is made in simple by employing the struc- 
ture that the easily breaking portions 45 are broken. 
[0186] Next, an eighteenth embodiment in accord- 
ance with the present invention will be described below. 
[0187] As shown in Fig. 25, also in accordance with 10 
this embodiment, the pivot holder 21 of the wiper pivot is 
structured in the same manner as that of the eleventh 
embodiment such that the base portion 22 is over- 
lapped with the vehicle body panel, for example, the 
back surface of the cowl top panel 50 and fastened and is 
fixed to the cowl top panel 50 by means of the bolt 51 
and the nut 52. 

[0188] However, in accordance with this embodiment, 
in place of the structure employed in the eleventh 
embodiment in which the taper portion having the lower 20 
end side with a large diameter is formed in the lower 
side portion of the bolt 51 and the taper portion is 
inserted to and engaged with the tapered bolt mounting 
hole 22a, a flange portion 46 is provided at an inner 
peripheral edge in the upper portion of the bearing hole 25 
23 in the pivot holder 21 . 

[0189] Particularly speaking, as shown in Fig. 25, in 
. accordance_with this_embodiment, the structure in_ _. 
which the pivot holder 21 is made of a synthetic resin 
and the flange portion 46 is integrally formed so as to 30 
inwardly project at the inner peripheral edge of the 
upper portion in the bearing hole 23 is employed. In this 
case, the pivot holder 21 is made of a synthetic resin, 
but a metal having the substantially similar mechanical 
characteristic can be used. 35 
[01 90] Then, the plain washer 27 preventing the wiper 
pivot 4 from coming out is engaged with the upper edge 
of the flange portion 46, that is, the come-out prevention 
is structured such that when the load having a value 
equal to or more than a predetermined value acts on the 40 
wiper pivot 4 along the pivot axis from the upper side, an 
outer peripheral edge of the plain washer 27 shears the 
flange portion 46, so that the wiper pivot 4 can be 
released. 

[01 91 ] In accordance with the embodiment mentioned 45 
above, when the load having a value equal to or more 
than a predetermined value acts on the wiper pivot 4 
through the rear distal portion of the engine hood 1 6 in 
the pivot axis from the upper side at a time of a collision 
of the vehicle, the outer peripheral edge of the plain so 
washer 27 preventing the wiper pivot 4 from coming out 
shears the flange portion 46. 

[01 92] Accordingly, the wiper pivot 4 enters downward 
by the removing motion from the wiper pivot 21, 
changed from the come-out prevention state, as well as 55 
the collision energy is absorbed by the shearing of the 
flange portion 46, thereby increasing the collapsing 
stroke of the rear distal portion of the engine hood 16 to 



the lower side and improving the absorption character- 
istic for the collision energy. 

[0193] As mentioned above, in accordance with this 
embodiment, the structure of the wiper pivot 4 for enter- 
ing downward is made in simple by employing the struc- 
ture that the flange portion 46 is sheared. 
[01 94] Next, a nineteenth embodiment in accordance 
with the present invention will be described below. 
[0195] As shown in Fig. 26, also in accordance with 
this embodiment, the pivot holder 21 of the wiper pivot is 
structured in the same manner as that of the eleventh 
embodiment such that the base portion 22 is over- 
lapped with the vehicle body panel, for example, the 
back surface of the cowl top panel 50 and fastened and 
fixed to the cowl top panel 50 by means of the bolt 51 
and the nut 52. 

[01 96] However, in accordance with this embodiment, 
in place of the structure employed in the eleventh 
embodiment in which the taper portion having the lower 
end side with a large diameter is formed in the lower 
side portion of the bolt 51 and the taper portion is 
inserted to and engaged with the tapered bolt mounting 
hole 22a, bushes 47 and 48 are respectively fitted and 
fixed to upper and lower distal portions of the bearing 
hole 23 in the pivot holder 21 . In this case, the pivot 
holder 21 may be made of either a synthetic resin or a 
metal. 

[0197]. Particularly speaking, the structure is_made 
such that the bushes 47 and 48 are fitted and fixed to 
the upper and lower distal portions of the bearing hole 
23 in the pivot holder 21 and the wiper pivot 4 is sup- 
ported in a freely rotatable manner by means of the 
bushes 47 and 48. 

[0198] More particularly speaking, the come-out pre- 
venting structure is made such that at least the bush 47 
at the upper side is made of a synthetic resin, the plain 
washer 27 for preventing the wiper pivot 4 from coming 
out is engaged with the inner peripheral edge of the 
upper end in the bush 47, and the outer peripheral edge 
of the plain washer 27 presses and breaks the inner 
peripheral portion of the bush 47 when the load having 
a value equal to or more than a predetermined value 
acts on the wiper pivot 4 along the pivot axis from the 
upper side so that the wiper pivot 4 can be released. 
[01 99] In accordance with the embodiment mentioned 
above, when the load having a value equal to or more 
than a predetermined value acts on the wiper pivot 4 
through the rear distal portion of the engine hood 16 
along the pivot axis from the upper side at a time of a 
collision of the vehicle, the outer peripheral edge of the 
plain washer 27 preventing the wiper pivot 4 from com- 
ing out cuts out the inner peripheral portion of the bush 
47 so that the bush 47 is pressed and broken. 
[0200] Accordingly, the wiper pivot 4 enters downward 
by the removing motion from the pivot holder 21, 
changed from the come-out prevention state, as well as 
the collision energy is absorbed by the pressing and 
breaking of the inner peripheral portion in the bush 47, 
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thereby increasing the collapsing stroke of the rear dis- 
tal portion of the engine hood 16 to the lower side and 
improving the absorption characteristic for the collision 
energy. 

[0201] As mentioned above, in accordance with this s 
embodiment, the structure of the wiper pivot 4 for enter- 
ing downward is made in simple by employing the struc- 
ture that the bush 47 is pressed and broken. 
[0202] Last, a twentieth embodiment in accordance 
with the present invention will be described below. 10 
[0203] As shown in Figs. 27 and 28, also in accord- 
ance with this embodiment, the pivot holder 21 of the 
wiper pivot is structured in the same manner as that of 
the eleventh embodiment such that the base portion 22 
is overlapped with the vehicle body panel, for example, is 
the back surface of the cowl top panel 50 and fastened 
and fixed to the cowl top panel 50 by means of the bolt 
51 and the nut 52. 

[0204] However, in accordance with this embodiment, 
in place of the structure employed in the eleventh 20 
embodiment in which the taper portion having the lower 
end side with a large diameter is formed in the lower 
side portion of the bolt 51 and the taper portion is 
inserted to and engaged with the tapered bolt mounting 
hole 22a, an annular groove 69 is provided at an inner 25 
peripheral edge in the upper portion of the bearing hole 
23 in the pivot holder 21 . In this case, the pivot holder 21 

is made of„a_synthetic resin, but ajnetal havmgtiie sub- 

stantially similar mechanical characteristic can be used. 
[0205] Particularly speaking, the pivot holder 21 is 30 
made of a synthetic resin and the annular groove 69 is 
formed on the inner peripheral edge of the upper end in 
the bearing hole 23 in a step manner. 
[0206] Then, a plurality of projections 70 are provided 
in a projecting manner on an outer periphery of the 35 
upper side portion in the wiper pivot 4, and the come- 
out preventing structure is made such that when the 
load having a value equal to or more than a predeter- 
mined value acts on the wiper pivot 4 along the pivot 
axis from the upper side by engaging the projections 70 40 
with the annular groove 69, so that the projections 70 
press and break the inner peripheral portion of the bear- 
ing hole 23 , thereby releasing the wiper pivot 4. 
[0207] In accordance with the embodiment mentioned 
above, when the load having a value equal to or more 45 
than a predetermined value acts on the wiper pivot 4 
through the rear distal portion of the engine hood 16 
from the upper side at a time of a collision of the vehicle, 
the projections 70 preventing the wiper pivot 4 from 
coming out press and break such as to cut out the inner so 
peripheral portion of the bearing hole 23 from the 
engaging portion with the annular groove 69. 
[0208] Accordingly, the wiper pivot 4 enters downward 
by the removing motion from the pivot holder 21, 
changed from the come-out prevention state, as well as 55 
the collision energy is absorbed by the pressing and 
breaking of the inner peripheral portion of the bearing 
hole 23, thereby increasing the collapsing stroke of the 



rear distal portion of the engine hood to the lower por- 
tion and improving the absorption characteristic for the 
collision energy. 

[0209] As mentioned above, in accordance with this 
embodiment, the structure of the wiper pivot 4 for enter- 
ing downward is made in simple by employing the struc- 
ture that the inner peripheral portion of the bearing hole 
23 is pressed and broken. 

[0210] Further, in accordance with this embodiment, 
since the wiper pivot 4 is prevented from coming out by 
an engagement between the outer peripheral projec- 
tions 70 and the annular groove 69 in the bearing hole 
23, and an exclusive come-out preventing member is 
not required, it is costly advantageous. 

Claims 

1 . A wiper device for a vehicle, comprising : 

a wiper motor; 

a wiper pivot connected to said wiper motor, 
said wiper pivot capable of rotating around a 
pivot axis thereof by using a drive force from 
said wiper motor, and said wiper pivot extend- 
ing so as to project toward an outer side of a 
vehicle body of said vehicle; and 
a load absorption portion absorbing a load by 

moving^said wiper pivot to an jnner side of said 

vehicle body when a load having a value equal 
to or more than a predetermined value acts on 
said wiper pivot. 

2. A wiper device for a vehicle according to claim 1 , 
wherein said wiper pivot is covered with a hood 
member in an outer side of said vehicle, and said 
load acts on said wiper pivot through said hood 
member. 

3. A wiper device for a vehicle according to claim 1 , 
wherein said wiper pivot is provided on a wiper 
frame fixed to said vehicle body in each of a right 
side and a left side of said vehicle body, and said 
wiper frame corresponding to said wiper pivot dis- 
posed in said left side of said vehicle body and said 
wiper frame corresponding to said wiper pivot dis- 
posed in said right side of said vehicle body are 
connected by a connection pipe, 

and wherein said load absorption portion 
includes said wiper frame corresponding to said 
wiper pivot disposed in said left side of said vehicle 
body, said wiper frame corresponding to said wiper 
pivot disposed in said right side of said vehicle body 
and said connection pipe, and is structured such as 
to deform a joining portion between a wiper frame 
corresponding to a wiper pivot on which said load 
having a value equal to or more than a predeter- 
mined value acts and said connection pipe so as to 
move said wiper pivot to said inner side of said vehi- 



16 



31 



EP 0 916 559 A2 



32 



cie body, thereby absorbing said ioad, when said 
load acts on said wiper pivot. 

4. A wiper device for a vehicle according to claim 1 , 
wherein said wiper pivot is fixed to said vehicle 5 
body through a bracket, and said load absorption 
portion includes said bracket and deforms said 
bracket when said load having a value equal to or 
more than a predetermined value acts on said 
wiper pivot, so as to move said wiper pivot to said to 
inner side of said vehicle body, thereby absorbing 
said load. 

5. A wiper device for a vehicle according to claim 1 , 
wherein said wiper pivot is fixed to said vehicle is 
body through a bracket and a washer provided in 
said bracket, and said load absorption portion 
includes said washer and deforms said washer 
when said ioad having a value equal to or more 
than a predetermined value acts on said wiper 20 
pivot, so as to move said wiper pivot to said inner 
side of said vehicle body, thereby absorbing said 
load. 

6. A wiper device for a vehicle according to claim 1 , 25 
wherein said wiper pivot is mounted to a pivot 
holder fixed to said vehicle body, and said load 

absorption portion relatively moves said wiper pivot 

and said pivot holder when said load having a value 
equal to or more than a predetermined value acts so 
on said wiper pivot, so as to move said wiper pivot 
to said inner side of said vehicle body, thereby 
absorbing said load. 

7. A wiper device for a vehicle according to claim 6, 35 
wherein said wiper pivot includes a first pivot 
mounted to said pivot holder and having a projec- 
tion, and a second pivot having a concave portion 
with which said projection of said first pivot 
engages, and said load absorbing portion includes 40 
said first pivot and said second pivot, and cancels 

an engagement between said projection of said first 
pivot and said concave portion of said second pivot 
when said load having a value equal to or more 
than a predetermined value acts on said wiper 45 
pivot, so as to relatively move said second pivot and 
said pivot holder in order to move said wiper pivot to 
said inner side of said vehicle body, thereby absorb- 
ing said load. 

50 

8. A wiper device for a vehicle according to claim 6, 
wherein said wiper pivot includes a first pivot 
mounted to said pivot holder and having a toothed 
portion, and a second pivot having a toothed por- 
tion with which said tooth portion of said first pivot 55 
engages, and said load absorbing portion includes 
said first pivot and said second pivot, and cancels 

an engagement between said toothed portion of 



said first pivot and said toothed portion of said sec- 
ond pivot when said load having a value equal to or 
more than a predetermined value acts on said 
wiper pivot, so as to relatively move said second 
pivot and said pivot holder in order to move said 
wiper pivot to said inner side of said vehicle body, 
thereby absorbing said load. 

9. A wiper device for a vehicle according to claim 6, 
wherein said wiper pivot includes a first pivot 
mounted to said pivot holder and having an inner 
surface formed in a taper shape such that an inner 
side thereof regarding said vehicle body has a large 
diameter, and a second pivot having a tapered 
outer surface corresponding to said inner surface of 
said first pivot and pressed to be connected to said 
first pivot, and said load absorbing portion includes 
said first pivot and said second pivot, and cancels a 
pressing and connection between said first pivot 
and said second pivot when said load having a 
value equal to or more than a predetermined value 
acts on said wiper pivot, so as to relatively move 
said second pivot and said pivot holder in order to 
move said wiper pivot to said inner side of said vehi- 
cle body, thereby absorbing said load. 

10. A wiper device for a vehicle according to claim 6, 
wherein said_wiper pivot, has a_ groove portion, said_ 
pivot holder and said groove portion of said wiper 
pivot are engaged with each other by a bracket 
piece, and said load absorbing portion includes 
said bracket piece, and cancels an engagement 
between said pivot holder and said groove portion 
of said wiper pivot by deforming said bracket piece 
when said load having a value equal to or more 
than a predetermined value acts on said wiper 
pivot, so as to relatively move said wiper pivot and 
said pivot holder in order to move said wiper pivot to 
said inner side of said vehicle body, thereby absorb- 
ing said load. 

11. A wiper device for a vehicle according to claim 6, 
wherein said pivot holder has a spring piece exert- 
ing an urging force toward said wiper pivot, said 
wiper pivot has a taper portion engaging with said 
spring piece of said pivot holder, and said load 
absorbing portion includes said spring piece, and 
cancels an engagement between said spring piece 
and said taper portion of said wiper pivot by deform- 
ing said spring piece of said pivot holder when said 
load having a value equal to or more than a prede- 
termined value acts on said wiper pivot, so as to rel- 
atively move said wiper pivot and said pivot holder 
in order to move said wiper pivot to said inner side 
of said vehicle body, thereby absorbing said load. 

12. A wiper device for a vehicle according to claim 6, 
wherein said wiper pivot has a groove portion, said 
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pivot holder and said groove portion of said wiper 
pivot are engaged with each other by means of an 
engaging piece having an easily breaking portion, 
and said load absorbing portion includes said 
engaging piece, and cancels an engagement 
between said pivot holder and said groove portion 
of said wiper pivot by breaking said easily breaking 
portion of said engaging piece when said load hav- 
ing a value equal to or more than a predetermined 
value acts on said wiper pivot, so as to relatively 
move said wiper pivot and said pivot holder in order 
to move said wiper pivot to said inner side of said 
vehicle body, thereby absorbing said load. 

13. A wiper device for a vehicle according to claim 6, 
wherein said wiper pivot has a groove portion, said 
pivot holder and said groove portion of said wiper 
pivot are engaged with each other by using a first 
engaging piece and a second engaging piece, and 
said load absorbing portion includes said second 
engaging piece, and cancels an engagement 
between said pivot holder and said groove portion 
of said wiper pivot by breaking said second engag- 
ing piece between said first engaging piece and 
said pivot holder when said load having a value 
equal to or more than a predetermined value acts 
on said wiper pivot, so as to relatively move said 
wiper pivot and said pivot holder in order to move 
said wiper pivot to said inner side of said vehicle 
body, thereby absorbing said load. 

14. A wiper device for a vehicle according to claim 1, 
wherein said wiper pivot is mounted to said pivot 
holder fixed to a side of said vehicle body, and said 
load absorbing portion relatively move said pivot 
holder and said vehicle body when said load having 
a value equal to or more than a predetermined 
value acts on said wiper pivot, so as to move said 
wiper pivot to said inner side of said vehicle body, 
thereby absorbing said load. 

15. A wiper device for a vehicle according to claim 14, 
wherein said pivot holder is mounted to said vehicle 
body by means of a bolt and a nut, said pivot holder 
has a tapered bolt mounting hole a portion of which 
positioned at said inner side of said vehicle body 
having a large diameter, said bolt has a tapered 
portion corresponding to said tapered shape of said 
pivot holder, and said bolt mounting hole of said 
pivot holder and said tapered portion of said bolt 
are engaged with each other, 

and wherein said load absorbing portion includes 
said bolt mounting hole, and cancels an engage- 
ment between said bolt mounting hole of said pivot 
holder and said tapered portion of said bolt by 
deforming said bolt mounting hole of said pivot 
holder by means of said tapered portion of said bolt 
when a load having a value equal to or more than a 



predetermined value acts on said wiper pivot, so as 
to separate said pivot holder from said vehicle body 
in order to move said wiper pivot to said inner side 
of said vehicle body, thereby absorbing said load. 

5 

16. A wiper device for a vehicle according to claim 14, 
wherein said pivot holder is mounted to said vehicle 
body by a bolt and a nut, said pivot holder and said 
bolt are engaged with each other by means of a 

10 shear pin, and said load absorbing portion includes 
said shear pin, and cancels an engagement 
between said pivot holder and said bolt by shearing 
said shear pin when a load having a value equal to 
or more than a predetermined value acts on said 

15 wiper pivot, so as to separate said pivot holder from 
said vehicle body in order to move said wiper pivot 
to said inner side of said vehicle body, thereby 
absorbing said load. 

20 17. A wiper device for a vehicle according to claim 14, 
wherein said pivot holder is mounted to said vehicle 
body by a clip, and said load absorbing portion 
includes said clip, and cancels an engagement 
between said pivot holder and said clip by breaking 

25 said clip when a load having a value equal to or 
more than a predetermined value acts on said 
wiper pivot, so as to separate said pivot holder from 
said vehicle body in order to move said wiper pivot 
to said inner side of said vehicle body, thereby 

30 absorbing said load. 

18. A wiper device for a vehicle according to claim 14, 
wherein said pivot holder is mounted to said vehicle 
body by a bolt and a nut, and said load absorbing 

35 portion includes said nut, and cancels an engage- 
ment between said pivot holder and said nut by 
separating said bolt from said nut when said load 
having a value equal to or more than a predeter- 
mined value acts on said wiper pivot, so as to sep- 

40 arate said pivot holder from said vehicle body in 
order to move said wiper pivot to said inner side of 
said vehicle body, thereby absorbing said load. 

19. A wiper device for a vehicle according to claim 14, 
45 wherein said pivot holder is mounted to said vehicle 

body by a bolt and a push nut, and said load 
absorbing portion includes said push nut, and can- 
cels an engagement between said pivot holder and 
said push nut by separating said bolt from said 

so push nut when said load having a value equal to or 
more than a predetermined value acts on said 
wiper pivot, so as to separate said pivot holder from 
said vehicle body in order to move said wiper pivot 
to said inner side of said vehicle body, thereby 

55 absorbing said load. 

20. A wiper device for a vehicle according to claim 1, 
wherein said wiper pivot is mounted to said pivot 
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holder fixed to a side of said vehicle body by a fixing 
portion using a bolt and a nut, and said load 
absorbing portion includes a breaking portion pro- 
vided in said pivot holder between said fixing por- 
tion and said wiper pivot, and breaks said pivot 
holder by said breaking portion when said load hav- 
ing a value equal to or more than a predetermined 
value acts on said wiper pivot, so as to move said 
wiper pivot to said inner side of said vehicle body, 
thereby absorbing said load. 

21. A wiper device for a vehicle according to claim 6, 
wherein said pivot holder has a flange portion, an 
engaging piece is disposed between said pivot 
holder and said wiper pivot, said pivot holder and 
said wiper pivot are engaged with each other by 
said flange portion and said engaging piece, and 
said load absorbing portion includes said flange 
portion, and cancels an engagement between said 
pivot holder and said wiper pivot by shearing said 
flange portion by means of said engaging piece 
when said load having a value equal to or more 
than a predetermined value acts on said wiper 
pivot, so as to relatively move said wiper pivot and 
said pivot holder in order to move said wiper pivot to 
said inner side of said vehicle body, thereby absorb- 
ing said load. 

22. A wiper device for a vehicle according to claim 6, 
wherein said pivot holder has a bush portion, an 
engaging piece is disposed between said pivot 
holder and said wiper pivot, said pivot holder and 
said wiper pivot are engaged with each other by 
said bush portion and said engaging piece, and 
said load absorbing portion includes said bush por- 
tion, and cancels an engagement between said 
pivot holder and said wiper pivot by pressing and 
breaking said bush portion by means of said engag- 
ing piece when said load having a value equal to or 
more than a predetermined value acts on said 
wiper pivot, so as to relatively move said wiper pivot 
and said pivot holder in order to move said wiper 
pivot to said inner side of said vehicle body, thereby 
absorbing said load. 

23. A wiper device for a vehicle according to claim 6, 
wherein said pivot holder has a groove portion, said 
wiper pivot has a projection, said pivot holder and 
said wiper pivot are engaged with each other by 
said groove portion and said projection, and said 
load absorbing portion includes said groove por- 
tion, and cancels an engagement between said 
pivot holder and said wiper pivot by pressing and 
breaking said groove portion by means of said pro- 
jection when said load having a value equal to or 
more than a predetermined value acts on said 
wiper pivot, so as to relatively slide said wiper pivot 
and said pivot holder in order to move said wiper 



pivot to said inner side of said vehicle body, thereby 
absorbing said load. 
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